The composition of the steam volatile constituents of leaf, fruit and bark of Neolitsea pallens (D.Don) syn. Litsea umbrosa var.
Neolitsea pallens (D. Don), syn. Litsea umbrosa var. consimilis (Nees) Hook f., syn. L. consimilis Nees. (family Lauraceae) is either a small or medium sized tree distributed widely around Nainital, ascending to 2500m [1, 2] . A wide variety of terpenoid constituents have been reported for Neolitsea (formerly known as Litsea) [3] [4] [5] [6] [7] [8] [9] . The leaf oils of Australian Neolitsea species have been investigated [3] . N. australiensis produced an oil rich in bicyclogermacrene and guaiol. N. brassli oil had a very similar oil composition, with bicyclogermacrene, cubenol and guaiol as major constituents, while N. dealbata gave a different oil composition. The northern population of N. dealbata, however, showed the major components as germacrone (50%), bicyclogermacrene and spathulenol. The oil of another population contained germacrone instead of furanogermenone (43%). From the southern population, the major constituents were β-eudesmol and spathulenol. Sesquiterpene lactones have also been reported from Neolitsea species [5] [6] [7] [8] [9] . A preliminary report on L. consimilis, which is a synonym of N. pallens, recorded the presence of αpinene, cineole, ocimene, dipentene, linalool, citronellal and citral in the steam distilled oil from the seeds [10] . To the best of our knowledge, there is no earlier report on the chemical composition of the other plant parts of N. pallens and we report here N. pallens as a rich source of furanogermenone, germacrone and germacrene D.
Analysis of leaf, fruit and bark oils of N. pallens resulted in the identification of 37 constituents, which comprised 96.5%, 92.8% and 90.0% of the total constituents of the leaf, fruit and bark oils, respectively. The results of GC and GC-MS identifications of the oils are given in Table I . The most abundant common compound in all the samples was furanogermenone (30.6%, 54.8% and 59.1% in leaf, fruit and bark oils, respectively).
The sesquiterpenoids consist of 74.0% of the total identified constituents of the leaf oil, out of which 39.4% were sesquiterpene hydrocarbons, represented mainly by β-caryophyllene (19.3%) and germacrene D (12.7%), while furanogermenone (30.6%) was the major oxygenated constituent. The bark oil was exclusively dominated by oxygenated sesquiterpenoids (83.6%), which consisted of furanogermenone (59.1%), germacrone (9.3%), 10-epi-γ-eudesmol (7.8%) and curcumenol (5.3%). The fruit oil contained furanogermenone (54.8%), trans-β-ocimene (8.8%), sabinene (6.4%) and germacrene D (4.0%) as major constituents. The major compounds, furanogermenone (1) germacrone (2) [14] [15] were isolated and identified from their spectral data (supplementary data).
Furanogermenone, as a constituent of Chinese and Japanese traditional medicinal plants (Curcuma and
Zingiber species), has been established as an allergy inhibitor and antiulcer agent [16] [17] [18] .
Furanogermenone and germacrone are considered as the chemical markers of the family Zingirberaceae [19] [20] [21] . Earlier, furanogermenone (43%) and germacrone (50%) were reported in the leaf oil of Neolitsea dealbata (Lauraceae) from north Australia [3] . Furan sesquiterpenoids have been isolated from plants of the families Zingirberaceae and Lauraceae, and the occurrence of these compounds has been considered as one of the important chemosystematic features of these families [19] [20] [21] [22] [23] . Citronellal, citral, linalool and dipentene reported in the seed oil of Litsea consimilis [10] were not noticed in the fruit oil of our samples, while α-pinene and cineole were noticed only in trace quantities.
In the present report, the high contents of furanogermenone (30.6-59.1%) in the leaf, bark and fruit oils of N. pallens make the species useful for commercial utilization.
Experimental
Plant materials: N. pallens plant parts were collected from the Nainital (2000 m). Identification of the plant material was undertaken at the Botany Department, Kumaun University, Nainital. The voucher specimen (No.Chem/DST/12) has been deposited in the Phytochemistry laboratory of the Chemistry Department, Kumaun University, Nainital.
Isolation of steam volatile constituents:
The plant materials (leaf, bark and fruit: 1 kg each) were subjected to steam distillation for two hours, separately obtaining 5 L water distillate each. The distillate was saturated with NaCl and the oil was extracted with n-hexane and dichloromethane. The organic phase was then dried over anhydrous Na 2 SO 4 and the solvent distilled off in a thin film rotary vacuum evaporator at 35ºC. The major compounds (1, 2) were isolated by using silica gel (230-400 mesh, Merck) for CC using pure n-hexane to 20% Et 2 O as mobile phase; elution was monitored by TLC on pre-coated silica gel layers, using anisaldehyde as the location reagent. prepared in n-hexane, split ratio 1:40. MS were taken at 70 eV with a mass range of m/z 40-450. The identification was based on retention index, MS Library search (NIST & WILEY), by comparison with MS literature data [24] , and by 1 H and 13 C NMR spectroscopic data of major isolates. The NMR spectra were taken in CDCl 3 on a Brucker-Avance DRX 300 MHz spectrometer at 25ºC. The percentage contents of constituents were determined on the basis of FID response on GC.
GC and GC-MS analysis:

